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7KHOHQ￿￿(￿DQG￿6PLWK￿￿/￿ ￿￿￿￿￿￿￿￿$￿ '\QDPLF￿6\VWHPV￿ $SSURDFK￿ WR￿WKH￿'HYHORSPHQW￿RI￿ &RJQLWLRQ￿ DQG￿
$FWLRQ￿￿0,7￿3UHVV￿￿






&ODUN￿ UDLVHV￿ WKH￿ TXHVWLRQ￿ DV￿ WR￿ ZKHWKHU￿ RU￿ QRW￿ LW￿ LV￿ DSSURSULDWH￿ WR￿ ￿WKLQN￿ DERXW￿￿ JHQHV￿ DV￿ ￿FRGLQJ￿￿￿




































































KXPDQ￿EUDLQ￿￿ PLQG￿DQG￿EHKDYLRXU￿LV￿DOZD\V￿ XVHIXO￿￿,Q￿ IDFW￿,￿WKLQN￿LW￿LV￿FRXQWHUSURGXFWLYH￿LI￿ ZH￿GRQ￿W￿
FRQVWDQWO\￿ UHPLQG￿ RXUVHOYHV￿ WKDW￿ WKH￿ KXPDQ￿ EUDLQ￿ LV￿ QRW￿ D￿ FRPSXWHU￿￿ DQG￿ WKDW￿ FRPSXWHUV￿ DUH￿ PHUHO\￿
LOOXPLQDWLQJ￿PHWDSKRUV￿￿DQG￿VRPHWLPHV￿WRROV￿￿IRU￿H[SORULQJ￿RXU￿XQGHUVWDQGLQJ￿RI￿PLQGV￿￿,Q￿WKH￿SUHVHQW￿FDVH￿￿
SXUVXLQJ￿WKH￿PHWDSKRU￿DV￿LI￿LW￿KDG￿OLWHUDO￿PHDQLQJ￿OHDGV￿WR￿D￿IRUFHG￿DQG￿ULGLFXORXV￿DQDORJ\￿EHWZHHQ￿JHQHV￿
DQG￿ ￿￿￿ZKDW"￿￿ WKH￿ IDFWRU\￿ SURFHVVHV￿ DQG￿ SK\VLFDO￿ VXEVWDQFHV￿ LQYROYHG￿ LQ￿ PDNLQJ￿ WKH￿ DFWXDO￿ FRPSXWHU"￿
&XULRXVO\￿HQRXJK￿￿WKLV￿LV￿TXLWH￿LOOXPLQDWLQJ￿￿IRU￿VXUHO\￿ZH￿ZRXOG￿QHYHU￿IDOO￿LQWR￿WKH￿WUDS￿RI￿VXJJHVWLQJ￿WKDW￿











PXVFOH￿ PRYHPHQWV￿ LQ￿ P\￿ ULJKW￿ KDQG￿￿ 7KH￿ WHUPV￿ ￿SURJUDP￿￿ DQG￿ ￿FRGH￿￿ DUH￿ WKHUHIRUH￿ UHGXQGDQW￿ LQ￿ DQ\￿
H[SODQDWLRQ￿RI￿VWHSSLQJ￿￿DQG￿WKH\￿KDYH￿RQO\￿FUHSW￿LQ￿EHFDXVH￿RI￿WKH￿SRZHU￿RI￿WKH￿FRPSXWLQJ￿PHWDSKRU￿￿
$￿ WKLUG H[DPSOH￿ RI￿ SXVKLQJ￿WKH￿ PHWDSKRU￿ WRR￿IDU￿ FRPHV￿IURP￿ &ODUN￿V￿ XVH￿ RI￿ WKH￿ H[DPSOH￿ RI￿
SURJUDPV￿ZULWWHQ￿LQ￿/,63￿WR￿GHPRQVWUDWH￿WKDW￿￿FRPSXWHU￿￿SURJUDPV￿DUH￿QRW￿LQIRUPDWLRQDOO\￿VHOI￿FRQWDLQHG￿￿
7KH￿DUJXPHQW￿LV￿ILQH￿￿EXW￿LV￿LW￿UHOHYDQW￿WR￿EUDLQV￿￿PLQGV￿DQG￿EHKDYLRXU"￿,￿WKLQN￿QRW￿￿XQOHVV￿WKHUH￿DUH￿RQH￿WR￿













































































WR￿ SURGXFH￿ WKH￿ SURWHLQV"￿ 6XUHO\￿ WKH￿ SURWHLQV￿ MXVW￿ KDSSHQ"￿ $OWKRXJK￿ ELRORJLVWV￿ OLEHUDOO\￿ VSULQNOH￿ WKHLU￿
DFFRXQWV￿RI￿JHQHWLF￿SURFHVVHV￿ZLWK￿WHUPV￿VXFK￿DV￿WUDQVODWLRQ￿￿LQWHUSUHWDWLRQ￿￿HWF￿￿￿WKHVH￿DUH￿PHUHO\￿JORVVHV￿RQ￿















DJHQGD￿LQYROYHV￿WKH￿FDUU\LQJ￿RXW￿RI￿ WKRVH￿DFWLYLWLHV￿ ZKLFK￿￿WKURXJK￿EHLQJ￿FDUULHG￿RXW￿E\￿ LWV￿DQFHVWRUV￿￿

















































ROG￿ PRUSKRJHQHVLV￿ WKDW￿ WKH￿ PHGLXP￿ KLVWRULFDOO\￿ HQDEOHG WKH￿ UHSURGXFWLRQ￿ RI￿ WKH￿ V\VWHP￿ WR￿ ZKLFK￿ LW￿
EHORQJHG￿￿







EHKHVW￿ RI￿ JHQHWLF￿ PHVVDJHV￿ ZRXOG￿ LPSOLFDWH￿ WKHVH￿ JHQHWLF￿ PHVVDJHV￿ LQ￿ D￿ FRPSOH[￿ ZHE￿ RI￿ IXQFWLRQDO￿
SURFHVVHV￿UHVXOWLQJ￿LQ￿VSHFLILF￿SKHQRW\SLF￿WUDLWV￿￿ERWK￿PRUSKRORJLFDO￿DQG￿EHKDYLRXUDO￿￿









































































7KHUH￿LV￿￿RI￿ FRXUVH￿￿RQH￿REYLRXV￿ ZD\￿ LQ￿ ZKLFK￿ WKH￿ VXEQHXURDQDWRPLFDO￿FKHPLFDO￿FRPSRVLWLRQ￿
PLJKW￿PDWWHU￿DQG￿WKDW￿LV￿LI￿LW￿LV￿WKH￿RQO\￿ZD\￿LQ￿ZKLFK￿WKH￿UHTXLVLWH￿LQIRUPDWLRQ￿SURFHVVLQJ￿FDQ￿EH￿FDUULHG￿









SUH￿RFFXSDWLRQ￿ ZLWK￿ WKH￿ LQIRUPDWLRQ￿ SURFHVVLQJ￿ IUDPHZRUN￿ GULYHQ￿ E\￿ WKH￿ DGYDQFH￿ LQ￿ FRPSXWHUV￿￿ 7KDW￿
LQIRUPDWLRQ￿SURFHVVLQJ￿IUDPHZRUN￿KDV￿D￿QXPEHU￿RI￿EDVLF￿FKDUDFWHULVWLFV￿￿
￿￿ 7KH￿PLQG￿LV￿D￿V\PERO￿SURFHVVLQJ￿V\VWHP￿￿






























































3UREDEO\￿ LQ￿ WKH￿ QHDU￿ IXWXUH￿￿ VFLHQWLVWV￿ ZLOO￿ EH￿ DEOH￿ WR￿ PL[￿ WRJHWKHU￿ FHUWDLQ￿ LQRUJDQLF￿
VXEVWDQFHV￿XQGHU￿WKH￿ULJKW￿FLUFXPVWDQFHV￿WR￿JHQHUDWH￿WLVVXHV￿WKDW￿DUH￿QRW￿RQO\￿LQRUJDQLF￿￿
EXW￿ DOVR￿ FDSDEOH￿ RI￿ JURZLQJ￿ WR￿ UHSURGXFH￿ WKH￿ VXEVWUDWXP￿ IRU￿ WKHLU￿ RZQ￿ VWDWHV￿ I￿











































































WKH￿ LQWHQWLRQDO￿ VWDQFH￿ WKURXJK￿ FRPSXWHU￿EDVHG￿ PRGHOV￿￿ KDV￿ VR￿IDU￿ IDLOHG￿ WR￿ SURYLGH￿ D￿
VDWLVIDFWRU\￿VFLHQWLILF￿H[SODQDWLRQ￿RI￿KXPDQ￿DQG￿DQLPDO￿EHKDYLRXU￿￿([SODQDWLRQV￿RI￿WKLV￿
W\SH￿￿LUUHVSHFWLYH￿RI￿ZKHWKHU￿WKH\￿XVH￿FODVVLFDO￿RU￿FRQQHFWLRQLVW￿DUFKLWHFWXUHV￿￿GHSHQG￿RQ￿
LQWHUQDO￿ UHSUHVHQWDWLRQV￿ GHULYHG￿ WRS￿ GRZQ￿ IURP￿ DQ￿ DQDO\VLV￿ RI￿ IXOO￿EORZQ￿ V\PEROLF￿
EHKDYLRXU￿￿7KLV￿VWUDWHJ\￿KDV￿QRW￿VXFFHHGHG￿LQ￿LGHQWLI\LQJ￿GHIHQVLEOH￿￿QDWXUDO￿NLQGV￿￿￿DQG￿LW￿




























D￿ SULQFLSOHG￿ H[SODQDWLRQ￿ RI￿ EHKDYLRXU￿￿￿ +H￿ LV￿ DOVR￿ HQWKXVLDVWLF￿ DERXW￿ 0LOOLNDQ￿V￿ DUJXPHQW￿ WKDW￿ SURSHU￿















IURP￿ ZKLFK￿ EHKDYLRXU￿ GHYHORSV￿￿ DQG￿ LW￿ LV￿ WKH￿ LQWHUDFWLRQ￿ EHWZHHQ￿ WKHVH￿ SULPLWLYH￿ EHKDYLRXUV￿ DQG￿ WKH￿
HQYLURQPHQWV￿LQ￿ZKLFK￿WKH\￿RFFXU￿ZKLFK￿PXVW￿EH￿LQYRNHG￿LQ￿DQ\￿H[SODQDWRU\￿WKHRU\￿￿ ￿PRUH￿RI￿WKLV￿EHORZ￿￿￿
+HQGULNV￿-DQVHQ￿PDNHV￿VHYHUDO￿RWKHU￿DUJXPHQWV￿DJDLQVW￿FODVVLFDO￿$,￿PRGHOV￿DV￿H[SODQDWLRQV￿￿)RU￿

















7KH￿ UHODWLYHO\￿ QHZ￿ GLVFLSOLQHV￿ RI￿ DUWLILFLDO￿ OLIH￿ ￿$OLIH￿￿ DQG￿ VLWXDWHG￿ URERWLFV￿ PHQWLRQHG￿ LQ￿ WKH￿
RSHQLQJ￿SDUDJUDSK￿RI￿WKH￿ERRN￿DUH￿￿KRZHYHU￿￿ORRNHG￿RQ￿PRUH￿IDYRXUDEO\￿￿DQG￿VXEVWDQWLDO￿SRUWLRQV￿RI￿WKH￿
ERRN￿DUH￿GHYRWHG￿WR￿GLVFXVVLQJ NH\￿WKHRULHV￿DQG￿PRGHOV￿ZLWKLQ￿WKHVH￿GLVFLSOLQHV￿￿+HQGULNV￿-DQVHQ￿VHHV￿
$OLIH￿DQG￿VLWXDWHG￿URERWLFV￿DV￿EHLQJ￿SRWHQWLDOO\￿ FDSDEOH￿RI￿ SURYLGLQJ￿H[SODQDWRU\￿ PRGHOV￿RI￿EHKDYLRXU￿
￿WKRXJK￿QRW￿RI￿HLWKHU￿WKH￿EUDLQ￿RU￿WKH￿PLQG￿￿￿+H￿DOVR￿FRQVLGHUV￿WKDW￿￿VLWXDWHG￿DFWLYLW\￿￿￿L￿H￿￿WKH￿DFWLYLW\￿RI￿






FRXUVH￿ RI￿ LWV￿ VLWXDWHG￿ DFWLYLW\￿￿ ,Q￿ D￿ VLPLODU￿ ZD\￿￿ +HQGULNV￿-DQVHQ￿ DUJXHV￿￿ D￿ \RXQJ￿ FKLOG￿V￿ LQQDWHO\￿
GHWHUPLQHG￿SDWWHUQV￿RI￿DFWLYLW\￿LQWHUDFW￿ZLWK￿WKH￿HQYLURQPHQW￿￿ZKLFK￿LQFOXGHV￿￿SUH￿HPLQHQWO\￿￿D￿UHVSRQVLYH￿
PRWKHU￿￿WR￿SURGXFH￿DSSDUHQWO\￿SXUSRVHIXO￿￿DSSDUHQWO\￿UHSUHVHQWDWLRQ￿JXLGHG￿EHKDYLRXU￿￿,W￿LV￿QRW￿￿KRZHYHU￿￿









DV￿ .D\H￿ ￿￿￿￿￿￿￿ DQG￿7UHYDUWKHQ￿￿￿￿￿￿￿￿￿ XVLQJ￿ HWKRORJLFDO￿ PHWKRGV￿￿ 7KH￿ FULWLFDO￿DVSHFW￿ RI￿ WKHVH￿DFWLRQ￿





,W￿VKRXOG￿QRZ￿ EH￿FOHDU￿￿,￿WKLQN￿￿ ZK\￿ ,￿GHVFULEHG￿WKLV￿ERRN￿ DV￿D￿GLIILFXOW￿UHDG￿￿LW￿LV￿ULFK￿ ZLWK￿




















D￿ RQH￿WR￿RQH￿ FRUUHVSRQGHQFH￿ ZLOO￿ HYHQWXDOO\￿ EH￿ IRXQG￿ EHWZHHQ￿ WKH￿ V\PEROV￿ XWLOLVHG￿ LQ￿ PRGHOV￿￿
UHSUHVHQWDWLRQV￿ LQ￿ WKH￿ PLQG￿￿ DQG￿ SDWWHUQV￿ RI￿ EUDLQ￿ DFWLYLW\￿￿ +HQGULNV￿-DQVHQ￿ TXHVWLRQV￿ ERWK￿ RI￿ WKHVH￿
DVVXPSWLRQV￿￿LOOXVWUDWLQJ￿WKH￿IDOODFLRXV￿QDWXUH￿RI￿ERWK￿DVVXPSWLRQV￿ZLWKLQ￿WKH￿H[DPSOH￿WDNHQ￿IURP￿/RUHQ]￿,I￿
+HQGULNV￿-DQVHQ￿ LV￿ FRUUHFW￿ LQ￿ DUJXLQJ￿ DJDLQVW￿ ERWK￿ WKHVH￿ DVVXPSWLRQV￿￿ WKHQ￿ D￿ PDVVLYH￿ DPRXQW￿ RI￿
SV\FKRORJLFDO￿ SKLORVRSKLFDO￿DQG￿RWKHU￿WKHRULVLQJ￿DERXW￿EHKDYLRXU￿DQG￿WKH￿PLQG￿LV￿VHULRXVO\￿ZURQJ￿￿&RQQH[LRQV￿￿￿￿￿￿￿￿￿￿
￿￿
,￿ WKLQN￿ WKDW￿ +HQGULNV￿-DQVHQ￿V￿ FHQWUDO￿ DUJXPHQWV￿ DUH￿ FRUUHFW￿￿ DQG￿ WKDW￿ D￿ JUHDW￿ GHDO￿ RI￿ UHFHQW￿
WKHRULVLQJ￿DERXW￿KXPDQ￿EHKDYLRXU￿LV￿VHULRXVO\￿ZURQJ￿LQ￿FHUWDLQ￿UHVSHFWV￿￿:LWK￿UHJDUG￿WR￿WKH￿ZD\￿LQ￿ZKLFK￿
WKH￿$,￿FRPSXWDWLRQDO￿DSSURDFK￿KDV￿KDG￿D￿QHJDWLYH￿LQIOXHQFH￿RQ￿WKHRULHV￿RI￿FKLOG￿GHYHORSPHQW￿￿RQH￿PD\￿
WDNH￿ WKH￿ H[DPSOH￿ RI￿ WKH￿ UHFHQW￿ OLWHUDWXUH￿ RQ￿ ￿WKHRU\￿ RI￿ PLQG￿￿￿ $V￿ LV￿ ZHOO￿NQRZQ￿￿ REVHUYDWLRQV￿ RI￿ WKH￿
UHVSRQVHV￿RI￿\RXQJ￿FKLOGUHQ￿DQG￿RI￿FKLOGUHQ￿ZLWK￿DXWLVP￿FDUU\LQJ￿RXW￿IDOVH￿EHOLHI￿WDVNV￿OHG￿UHVHDUFKHUV￿WR￿
FRLQ￿WKH￿SKUDVH￿￿WKHRU\￿RI￿PLQG￿￿DV￿DQ￿LQIHUUHG￿H[SODQDWRU\￿FRQVWUXFW￿￿7KLV￿LQ￿WXUQ￿JHQHUDWHG￿D￿ERG\￿RI￿ZRUN￿
GLVFXVVLQJ￿ ZKHWKHU￿ VR￿FDOOHG￿ WKHRU\￿ RI￿ PLQG￿ DFWXDOO\￿ FRQVWLWXWHV￿ D￿ WKHRU\￿￿ DV￿ SURSHUO\￿ XQGHUVWRRG￿ LQ￿
VFLHQFH￿￿,Q￿DGGLWLRQ￿￿PDQ\￿FRJQLWLYH￿VFLHQWLVWV￿QRZ￿GLVFXVV￿D￿VR￿FDOOHG￿￿WKHRU\￿RI￿PLQG￿PRGXOH￿￿RU￿TXDVL￿
PRGXOH￿ RI￿ WKH￿ )RGRULDQ￿ W\SH￿￿ 2WKHU￿ REVHUYDWLRQV￿ RI￿ WKH￿ EHKDYLRXU￿ RI￿ FKLOGUHQ￿ ZLWK￿ DXWLVP￿ OHG￿ WR￿ WKH￿





H[LVWHQFH￿LQ￿WKH￿ PLQG￿￿OHW￿DORQH￿ ZLWKLQ￿WKH￿EUDLQ￿￿+H￿ KDV￿LQ￿ IDFW￿DUJXHG￿WKLV￿SRLQW￿LQ￿GHWDLO￿￿DQG￿ZLWK￿
UHIHUHQFH￿WR￿H[SODQDWLRQV￿RI￿DXWLVP￿￿LQ￿D￿SDSHU￿WR￿EH￿SXEOLVKHG￿LQ￿WKH￿QHDU￿IXWXUH￿￿
:LWK￿UHJDUG￿WR￿WKH￿QHJDWLYH￿HIIHFW￿ZKLFK￿WKH￿$,￿FRPSXWDWLRQDO￿DSSURDFK￿KDV￿KDG￿RQ￿WKHRULHV￿LQ￿






























































FHUWDLQ￿ VSHFLHV￿W\SLFDO￿ SHUFHSWXDO￿ DELOLWLHV￿ WKDW￿ VHHP￿ WR￿ EH￿ DGDSWHG￿ WR￿ VSHHFK￿
FRPSUHKHQVLRQ￿￿ DV￿ ZHOO￿ DV￿ H[WHQVLYH￿ SUDFWLFH￿ ZLWK￿ VSHHFK￿ DFWV￿ EHIRUH￿ ODQJXDJH￿




,Q￿ VXP￿￿ WKLV￿ ERRN￿ LV￿ DPELWLRXV￿ DQG￿ LPSRUWDQW￿￿ 7KH￿ UDQJH￿ RI￿ NQRZOHGJH￿ ZKLFK￿ LW￿ GLVSOD\V￿ LV￿
LPSUHVVLYH￿￿QRW￿OHDVW￿EHFDXVH￿WKH￿DXWKRU￿LV￿￿DFFRUGLQJ￿WR￿WKH￿FRYHU￿EOXUE￿￿D￿PDWKHPDWLFLDQ￿E\￿WUDLQLQJ￿￿DQG￿D￿
FRPPHUFLDO￿V\VWHPV￿GHVLJQHU￿E\￿WUDGH￿￿RQO\￿UHFHQWO\￿WXUQHG￿DFDGHPLF￿￿,￿DP￿IDLUO\￿FHUWDLQ￿WKDW￿WKH￿ERRN￿ZLOO￿





















.DUPLORII￿6PLWK￿￿ $￿￿ ￿￿￿￿￿￿￿￿ %H\RQG￿ 0RGXODULW\￿￿ $￿ 'HYHORSPHQWDO￿ 3HUVSHFWLYH￿ RQ￿ &RJQLWLYH￿ &KDQJH￿￿
/RQGRQ￿￿7KH￿0,7￿3UHVV￿￿




1DJHO￿￿ (￿￿ ￿￿￿￿￿￿￿￿ 7KH￿ 6WUXFWXUH￿ RI￿ 6FLHQFH￿￿ 3UREOHPV￿ LQ￿ WKH￿ /RJLF￿ RI 6FLHQWLIL￿ ([SODQDWLRQ￿￿ /RQGRQ￿￿
5RXWOHGJH￿￿DQG￿.HJDQ￿3DXO￿￿









































































WKDW￿ LV￿ GDQJHURXV￿￿ LQ￿ IDFW￿ WKLQNLQJ￿ DERXW￿ D SDUWLFXODU￿ SHUFHSWXDOO\￿SUHVHQWHG￿ FDW￿￿ E\￿ YLUWXH￿ RI￿ D￿ FRYHUW￿
HPSOR\PHQW￿RI￿WKH￿FRQFHSW￿FDW￿￿RU￿DQLPDO￿￿RU￿OLYLQJ￿WKLQJ￿￿%XW￿WKLV￿ILUVW￿RSWLRQ￿MXVW￿UHWXUQV￿XV￿WR￿WKH￿YLHZ￿

















+27￿ DQG￿ +2(￿ DFFRXQWV￿ DUH￿ LQ￿ WKH￿ EXVLQHVV￿ RI￿ H[SODLQLQJ￿ KRZ￿ LW￿ LV￿ WKDW￿ RQH￿ DVSHFW￿ RI￿ VRPHRQH￿V￿










KLV￿ DFFRXQW￿ RI￿ ZKDW￿ ZRXOG￿ KDYH￿ OHG￿ WKHP￿ WR￿ HYROYH￿￿￿ )RU￿ WKHUH￿ LV￿ QR￿ UHDVRQ￿ WR￿ WKLQN￿ WKDW￿ SHUFHSWXDO￿












































(YROXWLRQDU\￿ 2ULJLQV￿ RI￿ ,QWHOOLJHQFH￿￿ ￿￿￿￿￿￿￿ 2[IRUG￿ 8QLYHUVLW\￿ 3UHVV￿￿￿ /LNH￿ WKH￿ ERRN￿ WKH￿ WDON￿ ZDV￿
VXFFLQFWO\￿RUJDQLVHG￿￿FRJHQW￿DQG￿YHU\￿ZHOO￿GHOLYHUHG￿￿+HUH￿LV￿WKH￿FRUH￿RI￿%\UQH￿V￿WKHVLV￿￿










































DQJOH￿￿7KLV￿GLDJUDP￿KDG￿DOO￿ WKH￿IHDWXUHV￿RQH￿ ZRXOG￿H[SHFW￿RI￿ D￿V\VWHPDWLF￿ KXPDQ￿EHKDYLRXU￿￿,Q￿VKRUW





QHRFRUWLFDO￿ UDWLR￿ WKDQ￿ VRPH￿ PRQNH\V￿￿ ￿7KLV￿ UDLVHV￿ WZR￿ SRLQWV￿￿ ILUVW￿￿ ZKDW￿ LV￿ WKH￿ QDWXUH￿ RI￿ PHQWDO￿
UHSUHVHQWDWLRQ￿WKDW￿%\UQH￿LV￿SURSRVLQJ"￿6RFLDO￿NQRZOHGJH￿KDV￿WR￿EH￿D IRUP￿RI￿PHQWDO￿UHSUHVHQWDWLRQ￿￿\HW￿
%\UQH￿LV￿ NHHQ￿WR￿VHH￿LW￿DV￿FRJQLWLYHO\￿GLIIHUHQW￿ IURP￿ UHSUHVHQWDWLRQ￿ XVHG￿LQ￿ PRUH￿￿DEVWUDFWHG￿￿RII￿OLQH￿
SURFHVVLQJ￿￿6HFRQG￿￿WKHUH￿LV￿DQ￿LQGLFDWLRQ￿KHUH￿RI￿GRPDLQ￿VSHFLILF￿FRJQLWLYH￿RUJDQLVDWLRQ￿ZKLFK￿LV￿YHU\￿
PXFK￿LQ￿OLQH￿ZLWK￿WKH￿HYROXWLRQDU\￿VSHFXODWLRQV￿RI￿/HGD￿&RVPLGHV￿DQG￿-RKQ￿7RRE\￿￿￿￿￿￿6XFK￿DUFKLWHFWXUH￿





























































DUH￿ VSHDNLQJ ZLWKLQ￿ RXUVHOYHV￿￿￿ $Q￿ REYLRXV￿ LQVWDQFH￿ RI￿ WKLV￿ WKLUG￿ SRVVLELOLW\￿ LV￿ WKDW￿ OLQJXLVWLF￿
FRPPXQLFDWLRQ￿ VWUHWFKHV￿ DQG￿ SUHVVXUHV￿ WKH￿ FRQFHSWV￿ LPSOLFLW￿ LQ￿ WKHRU\￿ RI￿ PLQG￿￿ DQG￿ LQ￿ WKH￿ UHODWHG￿
FRQFHSWXDOLVDWLRQV￿XQGHUO\LQJ￿PRUDO￿OLIH￿￿
6R￿QHYHU￿LJQRUH￿FR￿HYROXWLRQ￿￿,Q￿SDUWLFXODU￿FRQVLGHU￿WKH￿FR￿ HYROXWLRQ￿RI￿V\QWD[￿LQ￿ODQJXDJH￿DQG￿
WKRXJKW￿￿ $Q￿ LPDJH￿ WKDW￿ KDXQWV￿ PH￿ LQ￿ WKLV￿ FRQQH[LRQ￿ LV￿ 6SHUEHU￿ DQG￿ :LOVRQ￿V￿ HOHSKDQW￿￿ ,Q￿ WKHLU￿ ERRN￿
￿5HOHYDQFH￿￿￿%ODFNZHOO￿￿￿￿￿￿￿'DQ￿ 6SHUEHU￿DQG￿'HLUGUH￿:LOVRQ￿ LPDJLQH￿DVNLQJ￿DQ￿ HOHSKDQW￿ZKDW￿WKH￿
SXUSRVH￿RI￿QRVHV￿LV￿￿￿7R￿SLFN￿WKLQJV￿XS￿￿RI￿FRXUVH￿￿DQVZHUV￿WKH￿HOHSKDQW￿￿%XW￿WKH￿HOHSKDQW￿LV￿ZURQJ￿￿QRVHV￿










RIWHQ￿ KDYH￿ WURXEOH￿ ZLWK￿ WKH￿ WKRXJKW￿ WKDW￿ WKRXJKWV￿ FRXOG￿ KDYH￿ VHPDQWLFDO￿ DQG￿ V\QWDFWLFDO￿ SURSHUWLHV￿
LQGHSHQGHQWO\￿RI￿WKH￿ZRUGV￿WKDW￿H[SUHVV￿WKHP￿￿2QH￿UHDVRQ￿IRU￿WKH￿SKLORVRSKHUV￿￿ZRUULHV￿LV￿WKDW￿WKH\￿UHDOLVH￿









































RI￿ UHODWLYHO\￿ LQGHSHQGHQW￿ FDSDFLWLHV￿ ZKLFK￿ KDYH￿ HYROYHG￿ WR￿ VHUYH￿ UHODWHG￿ EXW￿ GLIIHUHQWLDEOH￿ SXUSRVHV￿￿
6XSSRVH￿WKDW￿FRPPXQLFDWLRQ￿WKURXJK￿VSHHFK￿LV￿MXVW￿RQH￿PRGXOH￿￿RU￿FRPSOH[￿RI￿PRGXOHV￿￿￿6XSSRVH￿WKDW￿
HDFK￿PRGXOH￿SRVVHVVHV￿LWV￿RZQ￿GLVWLQFWLYH￿GDWD￿VWUXFWXUHV￿￿6XSSRVH￿WKDW￿PDQ\￿RI￿WKHP￿DUH￿VHULRXVO\￿GLVWLQFW￿
IURP￿WKRVH￿XQGHUO\LQJ￿VSRNHQ￿VSHHFK￿￿$QG￿ODVW￿RI￿DOO￿VXSSRVH￿WKDW￿VSHHFK￿GUDZV￿RQ￿WKH￿RXWSXW￿RI￿PDQ\￿RI￿
WKHVH￿UHODWHG￿DQG￿GLVWLQFWLYH￿PRGXOHV￿￿7KHQ￿LW￿IROORZV￿WKDW￿WKHUH￿ZLOO￿EH￿PLVPDWFKHV￿￿WHQVLRQV￿￿SUHVVXUHV￿￿7R￿
ILW￿VSHHFK￿VRPH￿NLQGV￿RI￿WKLQNLQJ￿ZLOO￿KDYH￿WR￿FKDQJH￿RU￿GHYHORS￿VSHHFK￿RULHQWHG￿LQWHUIDFHV￿￿WR￿EULQJ￿VRPH￿
NLQGV￿RI￿WKLQNLQJ￿LQWR￿LWV￿UDQJH￿VSHHFK￿ZLOO￿KDYH￿WR￿PRGLI\￿LWV￿V\QWD[￿RU￿GHYHORS￿QHZ￿NLQGV￿RI￿YRFDEXODU\￿￿
7KH￿V\QWDFWLFDO￿PLVPDWFK￿EHWZHHQ￿VSHHFK￿DQG￿WKRXJKW￿LV￿OLNHO\￿WR￿EH￿D￿FRQWLQXLQJ￿VRXUFH￿RI￿FR￿HYROXWLRQDU\￿
SUHVVXUH￿RQ￿ERWK￿￿
￿$IWHUQRWH￿￿DW￿WKH￿+DQJ￿6HQJ￿ZRUNVKRS￿DW￿ZKLFK￿3DXO￿%ORRP￿SUHVHQWHG￿WKLV￿SDSHU￿D￿GLVSXWH￿DURVH￿
EHWZHHQ￿%ORRP￿DQG￿'HUHN￿%LFNHUWRQ￿DERXW￿WKH￿OLNHO\￿QDWXUH￿RI￿SULPLWLYH￿ODQJXDJH￿￿%LFNHUWRQ￿FODLPHG￿WKDW￿
LW￿ZRXOG￿KDYH￿KDG￿D￿UHVWULFWHG￿V\QWD[￿￿DQG￿%ORRP￿WKDW￿LV￿PLJKW￿KDYH￿KDG￿D￿UHVWULFWHG￿VXEMHFW￿PDWWHU￿￿7KH￿
SRLQW￿RI￿YLHZ￿RI￿WKLV￿SDSHU￿VXJJHVWV￿WKDW￿WKHVH￿PD\￿ERWK￿EH￿DVSHFWV￿RI￿WKH￿VDPH￿SKHQRPHQRQ￿￿,Q￿RUGHU￿WR￿
H[WHQG￿WKH￿UDQJH￿RI￿PRGXOHV￿ZLWK￿ZKLFK￿D￿VSHHFK￿PRGXOH￿FDQ￿LQWHUDFW￿LW￿LV￿OLNHO\￿WR￿QHHG￿D￿PRUH￿IOH[LEOH￿
V\QWD[￿￿,W￿LV￿LQ￿IDFW￿OLNHO\￿WR￿DFTXLUH￿D￿VHW￿RI￿SHFXOLDU￿DQG￿TXLUN\￿GHYLFHV￿￿ZKLFK￿IURP￿WKHLU￿RULJLQV￿DV￿ZD\V￿
RI￿KDQGOLQJ￿WKH￿VWUXFWXUHV￿FKDUDFWHULVWLF￿RI￿VRPH￿SDUWLFXODU￿PRGXOHV GHYHORS￿WR￿EHFRPH￿XQLYHUVDO￿￿WKRXJK￿
DUELWUDU\￿￿IHDWXUHV￿RI￿ODQJXDJH￿￿￿